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Fish, stem tetrapods and‚ lissamphibians
Sarcopterygians such as Youngolepis praecursor and actinopterygians including
Moythomasia nitida, Kansasiella eatoni are documented to possess paired postparietal (1, 2).
Already in Ichthyostega the postparietals are medially fused -but not in other early tetrapods (3, 4) . Acanthostega had both postparietal and tabular (5) . Many fossil batrachomorpha (sensu 6) have retained paired postparietals, including Eryops, Diplocaulus, Phlegethontia (Dolichosoma), Branchiosaurus (7) , and Apateon dracyiformis (8) . Palaeogyrinus Although Jarvik (3) identified a small unpaired dermal ossification at the dorsal side of the foramen magnum of Rana, extant lissamphibians are commonly recorded as missing postparietals (9) . On the other hand, Eocaecilia micropodia, which is considered to represent the stem condition of lissamphibian (10) , and a member of diadectomorph Limnoscelis exhibit a paired postparietal (11) . Anthracosaurus shows paired postparietal (12) . At least some dissorophids (Doleserpeton), a putative stem group of all or some lissamphibians possess paired postparietals (13, 14) . Although most modern anurans are supposed to have lost the postparietal, it is present in some living groups such as Pelobates (15) and Bombina (16) .
Stem-amniotes and sauropsids
Basal amniotes such as, Paleothyris (17) , Seymouria (Figs.1A and 2B) (18) , and Kotlassia (11) exhibit paired postparietals. Broom (19) documented the unpaired postparietal in Diadectes and Chilonyx and noted that, from the direction of the fibres of this medial element, it seems probable that it originated from two ossification centers.
On the other hand, no extant sauropsid seems to possess postparietal, except for Alligator mississippiensis (20) . Here, the bone is a small dermal plate lying ventrally and posteriorly to the posterior margin of the parietal and dorsally to the trabecular bone, forming a dorsal surface of the supraoccipital portion of the neural endocranium. Chelonians (the clade uniting turtles, tortoises and terrapins) seems to lack the postparietal; there is no postparietal found in Proganochelys, Caretta, Lepidochelys, Chelonia and Emys (11, 21, 22) . No postparietal is found in either the embryonic Pelodiscus sinensis (23) or Emydura subglobosa (24) . Several works on squamates confirm the lack of the postparietal in this group:
apparently Lacerta (25), Varanus (11) , Tupinambis (21) , and Ctenosaura (26), as well as the comprehensive study of Conrad (27) and the recent description of an Eocene "lizard" from Messel in Germany (28) . Sphenodon has no postparietal (11, 21) , and this is confirmed in fetal stages as well (29) . No placodont and in fact no other sauropterygian posess a postparietal bone (30) . On the other hand, among fossil diapsids, the presence of paired postparietal is documented in Araeoscelis by Parrington (18) , and in Protorothyris (Fig. S1B) , Euparkeria (Fig. S1C) , Milleratops (or juvenile? of Milleretta) (Fig. S1D) , Milleretta (Fig.   S1E ) Machaeroprosopus (Fig. S2C) , Youngina (Fig. S2D) by Romer (11) . The anapsid reptile Labidosaurus (Fig. S2B) shows an unpaired postparietal (18) .
Extinct and extant birds apparently lack the postparietal (31, 32) . In his careful study Müller (33) reported that Rhea and other primitive birds have no potsparietal. Jollie (21) who depicts the cranium of a freshly hatched chick shows no sign of an postparietal. There is no potsparietal in Protoavis (34) nor in Archaeopteryx (35) . Raath (36) who showed a detailed drawing of the occiput records no potsparietal for Syntarsus (Megapnosaurus).
Non-mammalian synapsids: "pelycosaurids" and "therapsids" Among pelycosaurs, a paraphyletic grouping of basal synapsids, Ophiacodon uniformis (37) , Edaphosaurus pogonias (37-39) and for Theropleura retroversa (Fig. 3A) (40) reportedly has a single bone labeled as postparietal which lies just dorsal to the supraoccipital, contacting the tabulars laterally and the parietal dorsally. Parrington (18) documented the presence of the paired postparietal and paired tabular in Dimetrodon, Diops, and Theropleura.
Thrinaxodon liorhinus (Fig. 3B ) is reported to possess an enlarged unpaired postparietal and paired tabular (41) . Various therapsids such as Diarthrognathus (42),
Myosaurus gracilis (43), Rechnisaurus cristarhynchus (44), Ennatosaurus tecton (45),
Ecteninion lunensis (46) , Emydops (47) , Kombuisia frerensis (48) , Scylacops, Cynognathus, Ulemosaurus, Synostoephalus, Lycedops (Fig. 3C) , Bauria (11), Hofmeyria (Fig. 3D) , 
Docodonts
Haldanodon exspectatus was reported to possess a triangular median interparietal (54) .
Monotremes
According to de Beer (55) , Kuhn (56) , Zeller (57) , and Jollie (21), monotremes do not have the interparietal and rather possess a very expanded supraoccipital. On the other hand, van Bemmelen (58) reported that Ornithorhynchus possesses an interparietal. Here, he labeled the medial interparietal as a "medial parietal" and the lateral interparietal as a "lateral parietal". Landry (59) (65) noted that this bone apparently fuses seamlessly with the supraoccipital along the nuchal crest. In our ontogenetic series, the interparietal was found to be unpaired, paired, tripartite, and quadripartite (Figs. S4A-D) .
Myrmecobius fasciatus (Dasyuromorphia) is reported to have an enlarged interparietal (66) .
As pointed out by Wible (65) , since the bone seamlessly fuses with the supraoccipital, the interparietal is often erroneously labeled in adults as part of the supraoccipital bone. Abdala (67) reported the fusion of the unpaired interparietal to the suprapoccipital in Didelphis albiventris. The interparietal of D. albiventris was found to be quadripartite (Figs. S4E and F) . Forasiepi (68) documented the presence of the unpaired interparietal in the fossil metatherian Arctodictis sinclairi. Voss and Jansa (69) discussed the presence of the interparietal in some didelphids and reported this bone in stem metatherians. According to these authors, the presence of a "large undivided interparietal bone that is wedged between the parietals anteriorly and fused to the supraoccipital posteriorly" may be a didelphid synapomorphy. The search for morphological synapomorphies for didelphids makes this question worthwhile, but the hypothesis seems questionable considering the difficulty of assessing the condition in basal crown-group Marsupialia such as Herpetotherium (70) . The different interpretations on the condition of Pucadelphys (71) (Fig. S5B) . In addition to this, we indentified unpaired, paired, and tripartite (one triangular large medial and paired lateral elements) interparietals in Dendrohyrax abroreus. Similarly, unpaired, paired, tripartite (one triangular large medial and paired lateral elements), and maximally quadruple (medially paired and laterally paired) interparietals were found in P. capensis. Wegner (73) reported that P. capensis shows a tripartite interparietal consisted of one large medial and two lateral elements. Parker (77, 78) longicaudata, he also noted the presence of the "supratemporals", which shall be rather called tabular, lying lateral to the interparietal. In tenrecs (Potamogale velox, Hemicentetes semispinosus, and Tenrec ecaudatus), Schunke and Zeller (79) observed that the interparietal bone is unpaired and separated from the supraoccipital in embryos. In Hemicentetes semispinosus, the interparietal fuses first with the supraoccipital. The interparietal is formed considerably later in Potamogale compared to Hemicentetes and remains separated from the supraoccipital for some time (79) . Leimgruber (80) also reported a notably developed interparietal bone in Tenrec. In Setifer the interparietal bone fuses shortly after its origin with the supraoccipital bone (81). Similarly, one median and two lateral interparietals were described for Chrysochloris asiatica (82) . The African elephant is reported to possess a small interparietal which is present at birth and fuses with other bones with growth (83). Giebel (75) reported that paired interparietals are found in young individuals of the elephant. De Beer (55) noted that the interparietals fuse with the parietals in sirenians. The golden mole Eremitalpa is reported to possess an unpaired interparietal bone (81). According to our investigations, a neonate Macroscelides proboscideus shows a large interparietal (Fig. S5A) , and a neonate of Orycteropus afer shows a very large interparietal. Parker (77, 78) (55) noted that Dasypus lacks the interparietal, but our own investigation found a dermal interparietal bone in Dasypus hybridus (Fig. 1A ).
Euarchontoglires
The interparietal bone is commonly found in rodents and lagomorphs. This bone in Glires is relatively enlarged (85) . Beer (86) conducted a survey on the presence of the interparietal in 21 Dipodomys species, sampling 2360 prenatal and postnatal specimens. In Dipodomys, the interparietal was basically formed from four ossification centers and finally united into an unpaired shield-shaped structure. In the monographic work by Tullberg (87), the interparietal can be found in figures for more than 40 genera. We found unpaired interparietals in Pedetes capensis, Galea musteloides, Hydromys chrysogaster, Jaculus jaculus, Micromys minutus, and Apodemus speciosus (Figs. 2I and S9D ). In addition, three interparietal bones, one medial and two lateral, were found in various stages of Octodon degu (Figs. 4A-C and 5). Similarly, median interparietals and two lateral interparietals were found in two juveniles from different localities of Dolichotis patagonum (Figs. 3D and E) . In Lepus, the interparietal remains fuses with the parietal in mature individuals. Our neonatal Oryctolagus cuniculus shows an unpaired interparietal. Starck (22) noted that, although the interparietal generally remains independent from other bones in the Lagomorpha and Rodentia, the interparietal often fuses with the parietal rather than with the supraoccipital in rodents. Our CT investigation on the newborn of D. patagonum confirmed such trend of fusion with the parietal. Similarly, the interparietal fuses with the parietal in Pteromys volans and Spermophilus undulatus. We confirmed that the interparietal fuses with the parietal in Petaurista leucogenys and Pteromys momonga.
Parker (77) documented the presence of the interparietals in Cynocephalus volans
and Galeopterus variegatus (Figs. S6E and F) . The presence of this bone in Galeopterus was documented also by Giebel (75) . Wortmann (88) and Zeller (89) documented the presence of the interparietal in Tupaia belangeri. This investigation was confirmed in our investigation on young newborn Tupaia belangeri.
Among primates, young individuals of Daubentonia madagascariensis and Cebus are reported to possess the interparietals (75) . There are many studies reporting the existence of the interparietal in humans (e.g., 90, 91) (Fig. S13) . The presence of the interparietal is reported in the newborn Hylobates syndactylus, and Pan troglodytes (75) . Kingsley (84) and Eaglen (92) noted that lemurids frequently show unpaired interparietals. Wegner (73) described the enlarged interparietal in Loris tardigradus and D. madagascariensis. Our own investigation confirmed the presence of the interparietal in the fetal skull of Pan troglodytes (Fig. S8C ) and in young Galago senegalensis (Fig. S5I ). In addition, our microCT examination on fetal specimens clearly showed the presence of the membranous interparietal in Macaca fascicularis (Fig. S9E ) and in M. fuscata (Figs. 2J and S9F ). In macaques, the interparietal develops after the supraoccipital and then rapidly fuses with this bone. Starck (93) reported that he failed to find the interparietal in a late fetal stage of Propithecus, although he noted a clear membranous "bone growth" at the dorsal margin of the supraoccipital, presumably an interparietal, was visible. In new world primates, Hershkovitz (94) documented the frequent presence of the interparietal across Cebidae, and Chopra (95) reported its presence in Saimiri.
Laurasiatherians
The presence of paired interparietal was documented in Solenodon paradoxus (96) .
In juvenile Solenodon there is a paired interparietal, the two parts of which become fused between them and with their neighboring bones (96) . From our original investigation on embryonic specimens, we confirmed that Erinaceus europaeus (Figs. S7A and B) and E. amurensis ( Fig. 2A) possess paired interparietals. The presence of the interparietal is also documented in Echinosorex (75) . There is little published information on the presence of the interparietal in moles, possibly due to their very early closure of cranial sutures. Although Goswami and Prochel (97) noted that there is no evidence of presence of the interparietal in T. europaea, our investigation in embryonic specimens found thin paired membranous interparietals which initiate their ossification from the dorsal tip of the supraoccital and then grow gradually toward the rostral direction in both T. occidentalis (Fig. S10A) and T.
europaea. The suture between the interparietal and the supraoccital closes rapidly. We also found the developing dermal interpartal at the anterior tip of the supraoccipital in an embryonic specimen of Scapanus orarius (Figs. S10C and D) and Mogera wogura. De Beer (98) documented the interparietal in the Sorex araneus (Figs. S11A and B) . He described that the supraoccipital is partly covered by the dermal interparietal. On the other hand, Augier (99) noted that soricids have no interparietal, but the supraoccipital forms a dermal second center of ossification in the expanded tectum posterius. Kuratani (100) observed the expansion of the dermal interparietal bone and the extremely unique case of the lack of the cartilaginous supraoccipital in Suncus murinus. We found dermal interparietal bones in embryonic specimens of Sorex unguiculatus and Crocidura attenuata. In Sorex unguiculatus, the interparietal seemed to dorsally cover the supraoccipital, forming a double layered structure with the supraoccipital (Fig. S12) . In C. attenuata, the cartilaginous supraoccipital is small but evident, and the dermal interparietal grows toward the anterior direction (Figs. 1B and S10G-H). On the other hand, in the specimens of C. watasei and Suncus murinus we studied, the dermal interparietal bone was apparently present but the cartilaginous supraoccipital was not clearly identified at least in our ontogenetic series. Recently, presence of the interparietal was commonly found in myosoricine shrews (Surdisorex, Congosorex, and Myosorex) (101). Parker (78) described the interparietal in Sorex vulgaris (araneus) (Figs. S7C and D) .
The reconstruction of CT images of embryonic whale specimens showed that
Tursiops truncatus possesses an expanded interparietal (Fig. 2G) . We found the interparietal also in Phocoena phocoena the harbour porpoise. Eales (102) 102), thus exhibiting three interparietals. According to Starck (107) , the interparietal fuses with the supraoccipital in cetaceans.
In a late fetal cranium of Capreolus capreolus large and paired interparietals were visible (Fig. S5H) . Similarly, we found the interparietal in a young Tragelaphus scriptus. Our CT examination on embryonic specimens demonstrated paired interparietals in Cervus nippon (Fig. 2C) and Bos primigenius (Fig. S9B) . Quadrupartite interparietal was also found in B.
primigenius (Fig. 2H) . The interparietal and two lateral elements are depicted for a fetal B.
grunniens by Starck (see Table 34 (Fig. S8A) . A two-day old calf of Kobus ellipsiprymnus shows clearly separated and paired interparietals.
Tragulus is reported to possess the interparietal (73).

It is reported that the interparietal is highly common among ursids, including
Ailuropoda melanoleuca (73) . Canis is reported to have paired interparietals and also a median interparietal that immediately fuses with the supraoccipital (55) . Lutra lutra reportedly possess an interparietal bone which is triangular in shape and has external sagital crest (crista sagittalis externa) (112) . Mustela and Procyon lotor (113) , P. pygmaeus (114) are reported to have interparietals in the posterior end of the skull roof. Vulpes vulpes is reported to possess the interparietal (115) . Panthera leo, P. onca, and Puma concolor are reported to show the interparietal by Wegner (116) . He also noted that the interparietals are tripartite in P. onca and P. concolor. According to our microCT images of a late fetal Felis domestica (Figs. 2B and S9C), the interparietal is even larger than the supraoccipital. An unpaired interparietal was found in Panthera pardus. Although Giebel (75) noted that phocids lack the interparietal, our prenatal Arctocephalus (Fig. S5G) and Callorhinus ursinus skulls (Fig. S8B ) apparently displayed enlarged dermal interparietals. Phoca is reported to exhibit the lateral interparietal element (82, 116) . Here, we observed that supraoccipital is extremely reduced in size compared to the interparietal which dominates the caudal portion of the vault. In some neonate dog skulls, the supraoccipital sends a prominent dorsal process between the parietals; in Speothos, it is incompletely separated from the supraoccipital. Gregory (117) 
described that
Manis spp. lack the interparietal, but our examination found the interparital which fuses with the supraoccpital (Fig. S5E) .
We confirmed the presence of the interparietal in our young individual of Equus (Fig. S5F) . Giebel (75) reported that diamond shaped unpaired interparietal is often found in embryonic and young individuals. There are studies that report the existence of paired interparietal in Tapirus (tapir) (118) (119) (120) . Kingsley (84) noted that the interparietal fuses with the parietals in Equus and Tapirus. Cuvier (121) reported the presence of the interparietal in Rhinoceros and Diceros.
We found paired interparietals in the embryonic specimens of Hipposideros, Kerivoula (Fig. 2E) , Hesperoptenus (Fig. 2F) , Rhinolophus (Fig. 2D and S9A) . The interparietal fused with the supraoccipital and then with the parietal. Fawcett (122) showed a figure of Miniopterus that has large and paired interparietal. The interparietal is reported to be present in Roussettus (123) and Artibeus (124) . As documented by Giannini et al. (125) among the Megachiroptera, in Pteropus lylei the interparietals are an unpaired bone clearly distinguishable in adults, as is also the case in Dobsonia pannietensis. (Fig. S11) . Table   Table S1 . Observed pattern of the interparietal (or postparietal). The observed number of interparietal elements, the bone to which the interparietal fuses, and the presence of lateral interparietal elements (tabular) are documented. The observed number of elements includes the number of tabulars for non-mammalian vertebrates. 
